Direct effect of arachidonic acid on protein kinase C and LH-stimulated steroidogenesis in rat Leydig cells; evidence for tonic inhibitory control of steroidogenesis by protein kinase C.
The role of arachidonic acid in the regulation of steroidogenesis in rat Leydig cells was studied. A dose- and time-dependent biphasic effect on maximal and submaximal LH- and dibutyryl-cAMP-stimulated testosterone production was found. The locus of the inhibition, which occurred during 3 h incubation, was prior to the side chain cleavage of cholesterol and after cAMP production. The same inhibitory effect was found with the protein kinase C (PKC) activators, phorbol-12-myristate, 13-acetate (PMA) and oleic acid, also with no change in LH-stimulated cAMP production. Arachidonic acid, PMA, and diolein, all stimulated PKC activity in a dose-dependent fashion in partially purified Leydig cell homogenates. When the cells were incubated for 5 h, arachidonic acid potentiated LH- and dibutyryl-cAMP-stimulated testosterone production. Similarly, incubation with PMA for 5 h, potentiated subsequent basal and dibutyryl-cAMP-stimulated testosterone production. PKC was down-regulated over 5 h (but not during 3 h) by pretreating Leydig cells with PMA or arachidonic acid in the presence of LH. Lipoxygenase and cyclooxygenase inhibitors did not alter the stimulatory effects of arachidonic acid. We conclude that the short-term inhibitory effect of arachidonic acid (and PMA) is via activation of PKC, but when protein kinase C (PKC) is down-regulated by these ligands, steroidogenesis is enhanced. These results suggest that steroidogenesis is normally under tonic inhibitory control by PKC.